Colleges and universities are increasingly being called upon to demonstrate that they are indeed educating students and to justify the increasing tuition fees they charge (Education Consortium, 2006). Using data collected as part of the 2005 National Survey of Student Engagement (NSSE), this study examines the relationship between the assignment of higher order thinking activities during programs of study and student perceptions of the extent to which their universities have contributed to their general academic development and job preparation. The empirical evidence provided by this study indicates that the extra efforts faculty exert to engage their students in higher order thinking activities make a difference and are acknowledged, at least implicitly, by students as contributing to the development of critical life skills.
Introduction
To educate students for democracy, we must educate them to deal with a future we do not (and cannot) know. Democratic life is unfolding (progressing) and a democratic education must therefore be an education in thinking through complex problems, developing the mind toward specific aims and goals, and learning to be reflective about the paths we choose. ~Elmborg (2006, p. 5 ) on Dewey's educational philosophy Many sectors of society, including government and industry, are expressing increased concerns about whether U.S. higher education is preparing students to meet the challenges they will face in the 21
st Century (Department of Education, 2006; Education Consortium, 2006) . The concern is not just economic; observers critical of capitalist societies also have expressed dissatisfaction with the performance of higher education when it comes to helping citizens develop the critical thinking skills necessary to increase democratization and better prepare young people to assume responsible roles in society (Costa, 1985; Croteau & Hoynes, 2002; Dewey, 1997; Kellner, 2004; Leveranz & Tyner, 1993) .
Deficiencies in educational outcomes among college graduates have been reported in terms of critical thinking, writing, problem-solving, effective professional performance and contribution to
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society (Department of Education, 2006; Education Consortium, 2006; Hart, 2006; NLCLEAP, 2007) . While there will always be grounds for methodological debate, strong empirical evidence depicting a substantive decline in the literacy skills of four-year-college graduates has been reported (Kutner et al., 2007) . Colleges and universities are increasingly being called upon to demonstrate that they are indeed educating students and to justify the increasing tuition fees they charge (Education Consortium, 2006) .
As faculty members with extensive work experience, we share the concerns expressed above. We have wrestled with the pedagogical challenges associated with helping students to improve their critical thinking and communication skills. In the face of competing demands on their time, faculty members must carefully assess whether the benefits student derive from completing assignments intended to develop higher order thinking (HOT) skills outweigh the costs. University administrators and future employers might reasonably ask, "What costs? Isn't that what university faculty are hired to do: help student to 'think' better?" The reality is that university faculty tenure and promotion tend to be based more on research productivity than on teaching evaluations. The extensive use of HOT assignments can significantly increase the time teachers spend mentoring students and grading assignments (cutting into faculty research productivity) and meet with (sometimes fierce) student resistance (particularly when students are held to high standards on completing written assignments).
Multiple streams of literature address what we view to be related domains of critical thinking and literacy; they offer a variety of prescriptions concerning how to improve thinking and communication skills. Yet relatively little, large-scale, empirical research has been performed to test whether the use of these methods does reliably improve student learning outcomes. Accordingly, this research seeks to answer the three related research questions:
RQ1. Does increasing assignments related to the development of higher order thinking skills lead to improved general academic development? RQ2. Does increasing assignments related to the development of higher order thinking skills lead to improved job preparation? RQ3. Does increasing assignments related to the development of higher order thinking skills lead to improved grades?
Using data collected as part of the 2005 National Survey of Student Engagement (NSSE), this study examines the relationship between the assignment of higher order thinking activities encountered during programs of study and student perceptions of the extent to which their universities have contributed to their general academic development and job preparation after controlling for a variety of potentially confounding variables. The following sections provide an overview of literature relating to the conceptualization of critical thinking and literacy, describe the research methodology employed, present findings based on the analysis of data collected, and finally discuss theoretical and practical implications resulting from our analysis and interpretation of the reported findings.
Literature Review

Why don't you just tell me what you want me to do? I don't want to have to think!
A student's complaint, made to the first author in response to an assignment in a mass communication class, is indicative of the challenges faced by teachers in higher education and represents part of the problem motivating the formulation of this study. How do educators instill in students a desire to think? For logically if there is no desire to think, it becomes much more challenging to improve the critical thinking of college graduates.
An extensive literature describes pedagogical techniques that teachers may employ to improve their students' critical thinking and communication skills. However, an unfortunate result of specialized academic disciplines is the balkanization of research streams addressing closely related phenomena. Accordingly, we present literature related to information literacy and critical thinking, believing these two general research streams strongly complement one another.
Beyond the general conceptualization of literacy as an ability to read and write, researchers have defined and investigated numerous types of literacy including: computer, cultural, digital, functional, media, and visual (Aufderheide, 1993; Eisenberg, Lowe, & Spitzer Kathleen, 2004; Elmborg, 2006; Hobbs, 1996; Kellner, 2004; D. Moore & Dwyer, 1994 ). An overarching conceptualization of information literacy is adequate for the purposes of this study. The library and information science community defines this literacy in terms of what an information-literate person can do. He or she is one who (Doyle, 1994; Eisenberg et al., 2004) :
• recognizes accurate and complete information as the basis for intelligent decision making • formulates questions based on information needs • identifies potential sources of information • develops successful search strategies • accesses sources of information including computer-based and other technologies • evaluates information • organizes information for practical application • integrates new information into an existing body of knowledge • uses information in critical thinking and problem solving A comprehensive conceptualization of information literacy is further emphasized in this call to incorporate information literacy across the educational curriculum: "To become effective information users, students must have frequent opportunities to handle all kinds of information. Locating, interpreting, analyzing, synthesizing, evaluating, communicating information should become a part of every subject across the curriculum" (AASL, 1995, p. 22) .
Given the disciplinary background of most information literacy researchers, their concept of literacy tends to emphasize the identification of information needs and information-seeking behavior more than how information is actually used. While this area does recognize the importance of information evaluation, it is rather weak at describing the attributes of critical thinking or judgment processes necessary to consider the quality of information desired and to apply information obtained. Yet the information-seeking and -valuing processes are critical to the conduct of critical thinking.
Perry proposed a model depicting how students come to know things, the beliefs they hold about knowing, and how their epistemological premises influence their cognitive processes (Hofer & Pintrich, 1997, p. 88) . The Perry Scheme of Intellectual and Ethical Development (Perry, 1970) was developed from extensive qualitative analysis of more than 400 interviews conducted primarily with Harvard undergraduates in the 1950's and 1960's. Perry described students as developing through nine stages from "primarily intellectual-systematic, cognitive-structural… toward increasing differentiation and complexity of thinking… [to] 'ethical' in the classical Greek senseissues of identity and personal meaning-making in an ambiguous, relativistic world" (W. S. Moore, 1995) . Four major categories provide an overview of Perry's sequence: dualism, multiplicity, contextual relativism, and commitment within relativism (W. S. Moore, 1995) . Even more recently, King and Kitchener (1994) developed their model of reflective judgment with seven levels of thinking whose development they said may take to the age of 30 to occur. Their idea of reflective judgment calls on learners to examine their own biases and to acknowledge various epistemological perspectives.
Recent literature on critical thinking explicitly has addressed the cognitive processes associated with applying information and recognizing the uncertainty inherent in making judgments. It addresses the ability to evaluate arguments and evidence and to construct rationales for beliefs as well as examination of one's own reasoning (Bruning, 1994) . Two distinct perspectives have been employed in the investigation of critical thinking (King & Kitchener, 1994) . One perspective focuses on the development of logical reasoning and the ability to properly formulate logical arguments and draw logically correct inductive and deductive inferences (Salmon, 1989) . The second and predominant perspective in the literature conceives of critical thinking as reflective judgment and is characterized as an inquiry or problem-solving process where a demonstrably correct solution cannot be identified.
A report for the American Philosophical Association (Facione, 1990 ) describes a comprehensive conceptualization of critical thinking based on the results of a Delphi study of international experts asked to form a consensus about the meaning of critical thinking. These experts concluded: "We understand critical thinking to be purposeful, self-regulated judgment which results in interpretation, analysis, evaluation, and inference, as well as explanation of the evidential, conceptual, methodological, criteriological, or contextual considerations upon which that judgment is based." To fully appreciate this definition, some explanation of its key terms, representing critical thinking skills, is useful. These include (Facione, 2007, pp. 4-7,21 ):
• Interpretation. To comprehend and express the meaning or significance of a wide variety of situations, experiences, data, events, judgments, conventions, beliefs, rules, procedures, or criteria.
• Analysis. To identify the intended and actual inferential relationships among statements, questions, concepts, descriptions or other forms of representation intended to express beliefs, judgments, experiences, reasons, information, or opinions.
• Evaluation. To assess the credibility of statements or other representations that are accounts or descriptions of a person's perception, experience, situation, judgment, belief, or opinion; and to assess the logical strength of actual or intended inferences among statements, descriptions, questions, or other forms of representation.
• Inference. To identify and secure elements needed to draw reasonable conclusions; to form conjectures and hypotheses; to consider relevant information and educe [draw out] the consequences flowing from data, statements, principles, evidence, judgments, beliefs, opinions, concepts, descriptions, questions or other forms of representation.
• Explanation. To state and to justify one's reasoning in terms of the evidential, conceptual, methodological, criteriological, and contextual considerations upon which one's results were based; and to present one's reasoning in the form of cogent arguments.
• Self-regulation. Self consciously to monitor one's cognitive activities, the elements used in those activities, and the results educed, particularly by applying skills in analysis and evaluation to one's own inferential judgments with a view toward questioning, confirming, validating, or correcting one's reasoning or results.
Of primary significance to this study were prescriptions from this body of research for developing critical thinking skills. Critical thinking as a process of inquiry is constructivist in its orientation, and thus researchers in this tradition are sensitive to environmental/social impact on student learning (King & Kitchener, 1994 , 2004 Wolcott, 2006) . Community learning or formal cohort programs are believed to facilitate the interaction and peer learning is thought to promote critical thinking and contextual learning skills (Bredemeier, 1998; MacGregor, 1991) .
A set of activities explicitly associated with improvement in higher order thinking skills has been incorporated into the National Survey of Student Engagement instrument. These include the student's assessment of the extent to which his or her assignments emphasized:
• analyzing the basic elements of an idea, experience, or theory, such as examining a particular case or situation • working on papers or projects that required integrating ideas or information from various sources • putting together ideas or concepts from different courses when completing assignments or during class discussion • synthesizing and organizing ideas, information, or experiences into new, more complex interpretations and relationships • making judgments about the value of information, arguments or methods, such as examining how others gathered and interpreted data, and assessing the soundness of their conclusions • examining the strengths and weaknesses of one's own views on a topic or issue
From the literature, it is clear that successful development of information literacy and critical thinking implicitly requires high levels of performance in reading -to locate and access relevant information -and in written or oral skills -to explain the methods and results of one's thinking. This literature informed the selection of NSSE items to be included in this study's academic development construct; these items address student assessments of the extent to which their universities contributed to their ability to:
• write clearly and effectively • speak clearly and effectively • think critically and analytically learn effectively on their own The first two pertain especially to literacy, the latter two to critical thinking. Table 1 . As explained in the methodology section, all constructs were derived from data collected as part of the 2005 NSSE, a copy of which is available in the Appendix. Table 1 briefly describes how study variables were constructed. The description includes the item numbers from the NSSE 2005 survey instrument (see Appendix). We combined participation in multiple enrichment activities into a single variable (ENRICH) to control for student participation in activities considered to be academically productive: internship/practicum, community service, formal learning community, and conducting research with a faculty member. 
Hypotheses
Based on an analysis of relevant literature, hypotheses were proposed to address the relationships between the major independent variables of cohort participation and higher order thinking assignments and the dependent variables, which consisted of selected measures of educational outcomes. There is a one-to-one relationship between the research questions and the hypotheses.
H1.
Institutional emphasis on higher order thinking assignments contributes to improved academic development.
H2.
Institutional emphasis on higher order thinking assignments contributes to improved job preparation.
H3.
Institutional emphasis on higher order thinking assignments contributes to improved grades.
Methodology
This study performed secondary analysis of cross-sectional data collected by the National Survey of Student Engagement (NSSE). The NSSE is an annual questionnaire administered to college students to measure their participation in a variety of activities that prior research has shown to be positively related to desirable educational outcomes (Kuh, 2001 (Kuh, , 2003 . While behavior is reflected by students' responses to survey questions, NSSE's focus is on institutional rather than student assessment. Sufficient demographic information is included to determine whether participation in and effects of these various activities systematically vary among student subpopulations.
The NSSE data have been employed in numerous reports and scholarly articles, and there is ample evidence attesting to the validity and reliability of the research instrument (even though it has evolved somewhat, based on annual use, feedback and development) (Kuh, Kinzie, Cruce, Shoup, & Gonyea, 2007; McInnis, 2006) 
. The 2005 version had 529 participating colleges and universities (NSSE, 2006).
The instrument relies on self-reports, a method some researchers may question; however, selfreports are likely to be valid if they meet five conditions: (1) information requested is known to respondents; (2) questions are phrased clearly and unambiguously; (3) questions refer to recent events; (4) respondents think questions merit thoughtful response; and (5) answering does not threaten or embarrass respondents (Bradburn & Sudman, 1988; Pace, 1984; Pike, 1995) . The NSSE authors state that their College Student Report "was intentionally designed to satisfy all these conditions" (NSSE, 2007).
Respondent Characteristics
Agreements established between the Indiana University Center for Postsecondary Research and participating institutions place some restrictions on the use of data by external researchers. Therefore, rather than having access to the full 2005 NSSE dataset, we were given access to a sample of just 2,000 records randomly drawn from the larger dataset. The NSSE administrators provided a stratified sample of cases for this study, selected to meet the following student and institutional criteria:
• Gender (half male, half female).
• Class-level status (seniors only, who are better positioned to assess institutional contribution to academic development and job preparation).
• Full-time student status.
• Non-international (to reduce confounding factors of cultural differences and to eliminate small cell sizes).
• Cohort or learning community status, half having participated, half not. (This selection criterion was used in support of a separate study.)
• Carnegie institution type II and III public institutions (to reduce heterogeneity of campus cultures and socioeconomics).
These parameters reduced the available population of relevant records to 50,562 from which 2,000 were randomly selected. These came from 130 of the 529 participating four-year colleges and universities.
Based on an analysis of the descriptive statistics for our original sample size, we made two further restrictions to our data set. The great majority of college seniors in the data sample (1,934 out of the data set of 2,000) were in the age range of 20 to 29. However, seven responses were from seniors younger than 20, 57 were from seniors older than 30, and 2 were unknown). Given their extremely small cell sizes, we excluded the latter outlier data and divided the age demographic variable into two useful groups: 20-23 and 24-29. Also, due to relatively small cell sizes, we dichotomized the ethnicity variable yielding white (non-Hispanic) and non-white categories. This approach necessitated the further removal of records associated with the unknown and "other" responses to the ethnicity question because it was impossible to knowledgeably classify these students into one of the two major ethnic categories. The results of all these manipulations eliminated 148 records from the original dataset, leaving 1,852. Table 2 depicts the frequency breakdowns associated with these decisions. 
Analytic Approach
We employed OLS regression models to test the research hypotheses. Separate regression models were run for each DV. Because study objectives were practical as well as theoretical, we tested multiple hierarchical regression models to tease out and control the influence of confounding variables while reporting the main effects in a clear and useful manner given the level of covariance observed between our endogenous and selected exogenous variables.
Research Findings
Tables 3, 4, and 6 report the results of hierarchical regression analyses performed on the three selected dependant variables: academic development, job preparation, and grades. Results reported in Table 3 provide evidence in support of research hypothesis 1. The regression coefficient for higher order thinking as a predictor of academic development is statistically significant (β = 0.442, p < .001). The control variables account for five percent of variance explained. The addition of higher order thinking contributed almost 18 percent to the variance explained.
Results reported in Table 4 provide evidence in support of research hypothesis 2. The regression coefficient for higher order thinking as a predictor of job preparation is statistically significant (β = 0.376, p < .001). The control variables account for approximately 5.6 percent of variance explained. The addition of higher order thinking contributed 13 percent to the variance explained. 
Discussion and Implications
Before proceeding with the discussion of the primary study findings, it is useful to revisit the selection of the DVs -student perceptions of institutional contributions to their general academic development and job preparation and their grades -and briefly discuss their unique strengths and weaknesses in terms of the objectives of this research. This study includes no direct measurement of student academic performance in the areas of critical thinking and communication. Grades are somewhat objective measures of academic performance but often reflect a student's ability to regurgitate memorized information on exams as much as, or more than, student ability to communicate or think effectively. Furthermore, it is the opinion of this research team and others (Merrow, 2007) that grades are becoming less and less of an indicator of academic development due to grade inflation and compression in recent years. This critique of the conventional quantitative grading system seems particularly justified since grades are rising while SAT scores are falling. However, grades were an obvious choice for a dependent variable because they remain common currency in the realm of academe and are readily available and easily analyzed along with the other variables.
The DVs of most interest to us were academic development and job preparation. The description of these constructs is admittedly ungainly. In emphasizing student perceptions of institutional contributions to their academic development and job preparation, these constructs are two steps removed from being an objective measure. But from a policy-making perspective, student perceptions of institutional contributions to their development can provide the basis for action, either by individual faculty or institutions of higher education.
Given the conceptual distinction between the grades DV and the academic development and job preparation DVs, it should not be surprising that the relative strength of the CVs and IV in explaining grades variance relative to academic development and job preparation variance was dramatically different, with grades apparently much more susceptible to CV influence. This is depicted in Table 5 , which provides a compact overview of how much the IV, HOT, influenced the DVs in contrast with the CVs. For grades, the CVs explained more than 16 percent of variance while the higher order thinking assignments explained less than one percent. In contrast, for the academic development and job preparation DVs, the CVs explain approximately five percent of variance.
The higher order thinking assignments IV proved to be a much stronger predictor of academic development and job preparation -DVs of more substantive interest in this study. Data from this study strongly confirm the results predicted by critical thinking models identified in the literature review. Increased higher order thinking assignments did consistently correlate with improvement in all three DVs: academic development, job preparation, and grades, although the correlation for grades was not high. The addition of higher order thinking to the regression model added almost 18 percent to the amount of variance explained for academic development and 13 percent for job preparation. These findings were consistent with prescriptive literature emanating from critical thinking and literacy research. Many people, including the authors, would argue that these are inextricably intertwined (Ennis, 1985; Glaser, 1985; King & Kitchener, 1994; Lipman, 1988; Perry, 1981; Wolcott, 2006) .
The more limited contribution of higher order thinking activities to grades makes sense. Students who have largely mastered the skills of rote learning emphasized in much course work might be rewarded with good grades but perform more modestly in courses where greater emphasis is placed on the development of the higher order skills of critical thinking.
For educators and administrators in charge of policy and curriculum, this study's results support the increased use of higher order thinking techniques where there is substantive interest in improving students' critical thinking abilities. Anecdotal evidence based on the researchers' own teaching experiences and conversations with colleagues indicates that many students are uncomfortable with courses that heavily emphasize writing and unstructured problem-solving. Faced with student resistance and the fact that designing and grading such assignments is more difficult, instructors might be reluctant to employ these types of assignments without some assurance that the effort will be beneficial. Whether or not students consciously realize that their responses indicate a strong association between their participation in higher order learning activities and their perceptions of institutional contributions to their academic evidence and job preparation, the evidence appears to be quite compelling. Consistent with previous prescriptive literature on literacy and critical thinking, institutions should encourage their faculty to incorporate higher order thinking activities into their course designs. Results reported in Table 6 provide evidence in support of research hypothesis 3. The regression coefficient for higher order thinking as a predictor of grades is statistically significant (β = 0.096, p < .001). In the case of grades, the control variables account for over 16 percent of variance explained. The addition of higher order thinking contributed less than one percent to the variance explained.
Limitations of This Research
It is important to acknowledge the limitations associated with this study's research design. These limitations include:
• The NSSE instrument itself relied exclusively on student self-reports (although participating institutions provided some additional data such as SAT and ACT scores). However, researchers have provided evidence supporting the validity of self-reports under certain conditions as discussed in the Methodology description above.
• The potential for method bias exists. In commenting on the results of previous research employing NSSE data, Pike (2006) noted that use of a common method to measure the IVs and DVs can be problematic.
• The lack of random assignment of students to education with and without higher levels of higher order thinking assignments eliminates the use of statistical controls to minimize the chances of relevant, unmeasured factors confounding the findings.
• This study used cross-sectional data in support of a causal argument. Thus, the study's findings should be cautiously interpreted and applied.
• Given restraints on the sampling frame, the results of this study should be validly generalizable to programs and students at public Carnegie II and III institutions (students who are U.S. citizens within the specified age range).
Conclusion
This study does support the proposition that increasing the number of higher order thinking assignments in a program of study does correlate with, if not predict, students perceiving greater institutional contributions to their general academic development and job preparation. The findings had considerable face validity and were largely consistent with the literature on literacy and critical thinking. The empirical evidence provided by this study is gratifying because it indicates that the extra efforts that faculty exert to engage their students in higher order thinking activities make a difference and are acknowledged, at least implicitly, by students as contributing to their development of critical life skills.
When Informing Science was first proposed (Cohen, 2009 ) the focus was on how information systems performed or informed specific tasks. More recently, the focus of the transdiscipline has been extended to include more complex, less routine activities where task boundaries are not clear and task participants need to explicitly consider uncertainty and other stakeholders' points of view (Gill & Cohen, 2008) . Consistent with the increasing social and economic challenges to be faced by participants in modern democratic societies, where the "task" to be performed involves adapting to a turbulent and continuously evolving environment, the emphasis of informing necessarily moves away from an absolute reliance on factual knowledge toward engaging students in activities that increase their adaptability -the development of higher order thinking skills being a primary example.
Biographies
Martine Robinson Beachboard is an Associate Professor of Mass Communication at Idaho State University in Pocatello, ID. She teaches courses in advertising, public relations, and mass communication and society. Dr. Beachboard previously taught with the University of Maryland European Division. She has published in the areas of international and intercultural journalism. She is also interested in media literacy and critical thinking. She is a member of the Association for Education in Journalism and Mass Communication.
John Beachboard is professor of Computer Information Systems at Idaho State University. He has more than 25 years' experience implementing large-scale information technology and telecommunications systems and directing the Army's Data Network Control Center in Europe. In 2004, he received an AIS Award for Innovation in IS Education for his work incorporating IT service management concepts in the CIS curriculum at ISU. His teaching and research interests emphasize practical approaches for delivering and operating secure, cost-effective IT services. He is a member of AIS, ACM, and itSMF.
